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k ' TITLE • \ "\ It-- -:-, • 

CHAPERONIN 10 IMMUNOSUPPRESSION 
FIELD OF INVENTION 
THIS INVENTION relates to a method of treating graft versus host 



5 disease and other transplant-related immunological reactions and diseases. More 
particularly, this invention relates to a method of prophylactic m 

BACKGROUND OF THE INVENTION 

Graft yers^ 

10 immimblbgicaily^^^^ cells have beeh introduced iiito an individual, for 

example during bone marrow transplantation. GVHD refers to the immunological 
i process, whereby the newly trmsp^ mount a rejection response against . 



host tissue. GVHD can develop after the transplantation or transfusion of bone 
marrow tissue, haematopoietic stem cells, unirradiated blood products and solid 

. x .15 . : prg^SjQO^ 

There are two types of GVHD, acute and chronic. Acute GVHD develops 
within the first three months following transplantation and clinical symptoms 
include deima£^ Chronic GVHD ^ iisuaUy deyelpps thr-ee 

months after transplantation and is an autoimmune syndrome affecting multiple 
20 organs and tissues. 

. Donor T c^lts i ;$re ■= responsible, fqy. triggering the development of GVHp.. 
Donor T cells recognise the host cell antigens as foreign and respond by 
proliferating and releasing cytokines which in turn may activate cells of the innate 



Allogeneic bone marrow transplantion or haematopoietic cell transplantation 
remains the most effective curative therapy for the treatment of hematological 
maUgnmbies^^ Severe acute:|GrVHD 

is the primary cause of mortality and morbidity during bone marrow 




Immunosuppressive drugs play a large part in the prevention, therapeutic 
treatment and J8M^€^^t=.of ft ^|e i .aB4 cl^pc OVHEJ.. The dmgs may be > a 
administered to the patient before and after tlie transplant. Current drugs used in 
the therapeutic treatment of GVHD include cyclosporine, methotrexate, 
tacrolimus^^ and steroids. Immunqsuppresara 

regimens often involve the administration of a combination of drugs for maximal 
effect. 

Ctaperoniii. IQli^plO) is p^^t% : ^:^ariety of organisms, from bacteria , 
to humans, and is a member of the heat shock family of proteins (chaperones) 
which are among the most evolutionary stable proteins in existence. The 
chapeixme mi^i4e$\^e^ and 
assembly of other proteins (Hartman et ah, 1992, Proc. Natl. Acad. Sci. USA, 89, 
3394r8) but do not themselves form part of the final assembled structure (Ellis et 

in normal cells but their production is upregulaled during cellular stress (eg. 
metabolic disruption, infection, inflammation, transformation). 

- It-was unexpectedly di&bStered thai ch^eromn IQ.bas the same amino ;:. 
acid sequence as Early Pregnancy Factor (EPF) (Morton et ah, International 



Publication WO 95/15338), EPF is a pregnancy-associated substance that appears 

: 

249; 459-460 and Morton et al, 1976, Proc. R. Soc. Lond, 193; 413-9). It is 
present for at least the first half of pregnancy and is essential for continued 

5 embryonic growth and survive in 
Developmental Biology 23; 73-92). It is now clear that EPF has many 
physiological functions and its production is not confined to pregnancy. 

•^t Vi; ■ ? It Ms ifeentf zfi ^ zfr irbn#^su^ 

suppressor factors from lymphocytes (Rolfe et aL, 1988, Clin. Exp. Immunol. 73, 
10 219-225) and augment the rosette-inhibiting properties of an immunosuppressive 
^-iymphoo^e '^i^m (i*!^ snpg^'^ 
the delayed-type hypersensitivity reaction to trinitrochlorobenzene in mice 
(Noonan et aL, 1979, Nature, 278, 649-51), suppress mitogen-induced 
: lyi^hoc^ 

1 5 Queensland) and suppress IFN-y production by CD4+ T cells. 

However, there has been no evidence in the prior art as to whether EPF or . 
cpnlO may h agent in ti^splari^ioh, and t 

in particular in the prevention of GVHD. Chaperonin 60, a related heat shock 
protein, which can also act as an immunosuppressant, has not been, shown to 
20f i&sses& aiiy th<ir^^ hekt 
shock proteins may have adverse effects on transplantation (Ogita et aL, 2000, 
Transplantation, 69, 227^-2277),/ 

: •t^CT^Vfe INVteNTION • * 

The present inventors have realized the immunosuppressive drugs currently 



used for the therapeutic treatment and management of GVHD have the following 
significant short-comings: 
^ 'Yh:' - ' M^dui^^ may 
require additional medication for control, nephrotoxicity which occurs 
5 in up to 40% of patients and frequently forces the doctor to administer 

s^-^im^^doses dSWe <Mi£t6li^ the^ 

tremor, headache, depression, paresthesia, blurred vision and 
seizures, increased risk bacterial, fungal or viral infections, 
increased risk of cancer, p^bii[iaxly skih cancer, Ibss <if kppetite, 
1 0 nausea and increased hair growth; 

and combination drug therapy is required; 
(iii) the drugs are very expensive; and - 
, . (iy): . ; "the , /drugs have demonstrated :^ ^v^e interactions . : >with . other 
15 therapeutic drugs, such as antibiotics, NSAIDs, anti-epileptics, and 

antifungals, immunizations, such as rubella and polio, and natural 
.^b^suc^ 

Therefore there is an enormous demand for the development of a new drug 
to treat and manage GVHD that has fewer side effects side effects than the 
20 - : : tr£atoents : currently :ayaUable ancL-is Mpre-.effitacious. in paS^htevfliat sh6#=a 
resistance to the current drugs on the market 

The present inventors have unexpectedly discovered that cpnlO possesses 
enormous clinical potential as *tne\kr&ej^ management 6t 

GVHD. 



M • 
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SUMMARY OF INVENTION 



In a first aspect, the invention provides a method of treating graft versus 
host disease (GVHD) including the step of administering to an animal a 
pharmaceutically-eflFective amount of chaperonin 10 (cpnlO) or a derivative of 

Preferably, the animal is a mammal. 
Preferably, the mammal is a human. 

In a second aspect, there is provided a pharmaceutical composition for the 
10 therapeutic treatment of GVHD comprising a phaimaceutically-effective amount 
<cj| cpnlO orsa derivative of^cpnlQ, arid a £fi^rr^^ 
excipient or diluent. 

Preferably, the cpnlO protein is Alal-101 cpnlO. 

According to this aspect; '0k^h^$^.ozC^m^des avmetfciod of preventing, 
1 5 suppressing or inhibiting the immune response in an animal in response to acute 
or chronic GVHD and immunological symptoms evoked by cell, tissue or organ 
"'• k^rjiantitrion^;r : * V .::<\\'.h\ -*y 

According to this aspect, the invention also provides a method of priming 
the immune system in preparation for cell, tissue or organ transplantation. 

therapeutic treatment of GVHD comprising a phannaceutically-effective amount 
of cpnlO or a derivative of cpnlO, at least one immunosuppressive agent and a 
jpharriiaceuticaUy-acbep^le carriier^excipibfit of 

Preferably, the cpnlO protein is Alal-101 cpnlO. 



.::-!•.%. ''.'.<■•'■ • 



Preferably, the immunosuppressive agent is an immunosuppressive drug 
or a specific antibody directed against B or T lymphocytes or surface receptors 

Preferably, the immunosuppressive drug is any one of cyclosporin, 
tacrolimus, sirolimus, mycophenolate mofetil and methotrexate. 



Iri^fb^ asp^t, th^ is^bvid^ for the 

treatment of GVHD comprising a pharmaceutically-effective amount of cpnlO, at 
lejast one inmunosupp^^ jei steroid and ; a phamac^^^ 

carrier, excipient of diluent 
10 Preferably, the cpnlO protein is Alal-101 cpnlO. 

Throughout this sp^ficirion, ^^mprise*', "comprises" and M CQpiprising" 
are used inclusively rather than exclusively, will be understood to imply the 
inclusion of a stated integer or group of integers but not the exclusion of any other 
• 'integer or group of int^ge^" ; " -v; : - * ;': " ' ■ • "'■ ■;. ;' 
15 BRIEF DESCRIPTION OF THE FIGURES 

Fig. 1: The amino acid sequence of the modified non-acetylated cpnlO 

' . ^ prot&rd^ : ;Z \\ 

Fig. 2: Survival of mice after bone marrow transplantation. Mice were 
injected subcutaneously with cpnlO (2 ng/dose or 10ng/dose) daily. 
• 0'y- :>; • doniroi idjfc^^fe ^etoo|^ -P<$ t 5, ; ** 

denotes P<0.01 versus control. 

The degree of systemic GVHD demonstrated by mice after bone 
mairow^: : tonspi&tatibh; ^Mioeiwere iiijefcied ^bctjtaheously titfth 
cpnlO (2 vtg/dose or 10ng/dose) daily. Control mice were injected 



Fig. 3: 
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with diluent only. * denotes P<0.5, ** denotes PO.01 versus 

DETAILED DESCRIPTION OF im^NTION 
The inventors have demonstrated that unexpectedly low doses of cpnlO 
5 h*y<j sigmficant ju^ iactivity in an f« vivo GVHD model and that 

cpnlO treatment increases the survival rate of mice suffering from GVHD. 

This is the first demonstration that cpnlO produces significant 

transplant model. In particular, this is the first demonstration of the beneficial 
10 immunosuppressive effects of cpnlO and increased survival rates in an in vivo 
' -^ : Gvkb^difi Thfeis^^ 

of a new recombinant form of cpnlO molecule, Alal-101 cpnlO, in an in vivo 
transplant model. 
v : : '4tial^ 

not possess the amino acids glycine, serine and methionine (GSM) at the N- 
terminus, and is expressed in E coli in preference to. the pGEX GST system of 
: ^re^si^(R^^<ife. 19^4, FEBS fcett r ; 33# 152-156). 

The present invention provides evidence that surprisingly low doses of 
cpnlO (Alal-101) demonstrate significant immunosuppressive effects in an in 

Mice were administered a bone marrow transplant followed by post 
transplantation treatments of cpnlO (2 ng/dose or 10 ng/dose daily). The degree 
: : ^systehric GWro sffcWh inifte micfe was kssesse^by^ thefr siii^aMme kM by -V 
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the clinical symptoms observed, which were recorded and graded according to a 
v. - fcliiiical scoring system (see Examples section). 

CpnlO-treated mice demonstrated a significantly lower clinical score than 
the control mice indicating that the degree of systemic GVHD was lower in the 
5 cpnlO-treated mice than the con^Kitticc^/ The" aniourit ^*c^flruid|ice^^ 
inhibition of GVHD was dose-dependent (Fig. 3). 

Survival time in the cpnlO-treated animals was significantly higher than 

cpnlO-treated animals and 0% of the control animals had survived. 
10 It is noted that the immunosuppressive protection provided by cpnlO was 

■ : .f< lc&^ : sb : &w a^ffie : q^iia'tt^^i^t : ^as ^pMiMrted; ^ 3 

Therefore cpnlO has the potential to become an important therapeutic drug 
in the treatment of GVHD. 

15 meant an agent that can prophylactically or therapeutically suppress an 
autoimmune or immune response against a transplanted allogeneic or xenogeneic 

Preferably, the phannaceutically-effective amount of cpnlO administered 
to an individual is within the range 0.1-100 mg. 
20^ More pi&efa^^ 

administered to an individual is within the range 0.1-10 mg. 

It will be appreciated by the skilled person that the aforementioned 
: pharinaceitf^ amotcSfe aife : calc5iated in ^hfi£ of % t^K^il 70 kg : " 

human* Accordingly, doses may vary depending on the weight, age, sex, general 
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health and fitness of the individual and any; other treatments to which the 
individual is being subjected. Furthermore, the amount of cpnlO administered 
will be interdependent with the frequency and timing of administration. 

It will also be ^appreciated that the aforementioned pharmaceutically- , 
5 effective amounts of cpnlO can be administered to animals, for example, domestic 
animals and livestock. Doses would vary depending on the weight and type of 
^anh^ •;:#/ ' : : 7' ' 

The cpnlO administered to a human or other animal may be any form of 
isolated cpnlO, including but not limited to Alal-101 cpnlO, native cpnlO, 

Suitable cpnlO nucleotide and amino acid sequences are well known in the 
art, although for convenience the skilled person is referred to the following 
= mammalia . ■ : 

(i) human cpnlO (NCBI Entrez Accession No. U07550; Chen et al, 1994, 
15 Biochhn. Biophys. Acta, 1219, 189-190) 

' ; (H) cpb^^ 

1994, J. Biol. Chem., 269, 26858-864); and 

: . 

^ By "isolated 'is meaitf iMteriai that has tfeeri removed from ife haturati 

20 state or otherwise been subjected to human manipulation. Isolated material may 
v. be substantiaUy;pr:^^ 

in its natural state, or may be manipulated so as to be in an artificial state together 
with components that normally accompany it in its natural state. Isolated material 



By "protein" is meant an amino acid polymer. The amino acids may be 
natural or non-natural . amino acids D- and L- amino acids, as are well understood 

A "peptide" is a protein having no more than fifty (50) amino acids. 
A "polypeptide" is a protein having more than fifty (50) amino acids* 
^ : Till : " : term "tiucleic ac$ 9 as usid hfcreiii ^esi^ha^l' sihjgle-6r : doubie- 
stranded mRNA, RNA, cRNA, RNAi and DNA inclusive of cDNA and genomic 

As used herein, derivative** proteins of the invention are proteins, such as 
non-acetylated cpnlO Alal-101 and non-acetylated cpnlO-GSM, which have been 
altered, for example by conjugation.or completing with.other ^h^mic^^Q^eUes : , 
or by post-translational modification techniques as would be understood in the art. 
Such derivatives include amino acid deletions and/or additions to proteins of the 
invention, or variants ffi|yeof^-). ^ " : ^. ' 

Other derivatives contemplated by the invention include, but are not 
limited to, modification to side chains, incorporation of unnatural amino acids 
md/ox th^ det^ syntitesis anid tjte: 

use of crosslinkers and other methods which impose conformational constraints 
on the polypeptides, fragments and variants of the invention- Examples of side 
vfcto^ H^%^i3^nt%v^tion' tocI^,mo^cati'ons. 

of amino groups such as by acylation with acetic anhydride; acylation of amino 
groups with succinic anhydride and tetrahydrophthalic anhydride; amidination 
with- meti^acetimidatfe; i carbambyiatidn . -6f. amino , grqujpis with cyanate; 
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with 




NaBHj; reductive alkylation by reaction with an aldehyde followed by reduction 
with NaBHj; and trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene 

The carboxyl group may be modified by carbodimide activation via O- 
5 acylisourea formation followed by subsequent derivitization, by way of example, 

The guanidine group of arginine residues may be modified by formation 
of heterocyclic condensation products with reagents such as 2,3-butanedione, 

10 Sulphydryl groups may be modified by methods such as performic acid 

oxidation to cysteic acid; formation of mercurial derivatives using 4- 



nitrophenol, phenylmercury chloride, and other mercurials; formation of a mixed 
disulphides with other thiol compounds; reaction with maleimide, maleic 
15 ^ T^^ydbide or^yher^s^^ 

acid or iodoacetamide; and carbamoylation with cyanate at alkaline pH. 

Tryptophan residues may be modified, for example, by alkylation of the 
: indole ri^wii#24i^^ oi^i^phdityl hfidides or by 

oxidation with N-bromosuccinimide. 
20 Tyrosine residues may be modified, by nitration with tetranitromefliane to 

fdhii a 3-hitfofyrosine derivative. 

The imidazole ring of a histidine residue may be modified by N- 
. c^bethoxylation with.,dieAy by ablation wjth ipddacetic acid 

derivatives. 
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Examples of incorporating unnatural amino acids and derivatives during 
peptide synthesis include but are not limited tp^ use>of famine butyiic acid, 6~ 
aminohexanoic acid, 4-amino-3-hydroxy-5-plienylpentanoic acid, 4-amino-3- 
hydroxy-6-methylheptanoic acid, t-butylglycine, norleucine, norvaline, 

/ i5!p ' | ■; 
acids. 

Derivatives may also include fusion partners and epitope tags. Well 
o known examples ■; of ffeibnipartners- incluile^u^^: notUimited to; glufca^one-S^ 
transferase (GST), Fc portion of human IgG, maltose binding protein (MBP) and 
10 hexahistidine (HIS6> 9 which are particularly useful for isolation of the fusion 
. :-::?:>'; ^feihby^^ 

purification by affinity chromatography, relevant matrices for affinity 
chromatography are glutathione-, amylose-, and nickel- or cobalt-conjugated 
resits r^pectitvely, 'Itfanyf such m^^$^ce pliable in "kit? form; such.asthe: X'.'i 
15 QIAexpress™ system (Qiagen) useful with (HIS6> fusion partners and the 
Pharmacia GST purification system. 

^ in some case&thei^^ prot^^^^a^ssites, such; / 

as for Factor X a or Thrombin, which allow the relevant protease to partially digest 
the fusion polypeptide, of the invention and thereby liberate the recombinant 
20 poly^fepfide ot the in^ekdon ft^efioii^ Tfre; -liberated ^.pbiy^^tide c^-Jffien < 
isolated from the fusion partner by subsequent chromatographic separation. 

Fusion partners according to the invention also include within their scope 
' "epitope tct$?"~ 9 whicfr'^re u^jilly short ^^tideVs^uehce^ for : Whi<ch <k spec^fic^" : 
antibody is available. Well known examples of epitope tags for which specific 



monoclonal antibodies are readily available include c-myc, haemagglutinin and 
FLAG tags. 

Isolated proteins of the invention (inclusive of fragments, vanantsf 
derivatives and homologues) may be prepared by any suitable procedure known 
5 to those of skill in the art, including chemical synthesis and recombinant 
* expression; • - ^- - f - " ; ■ 

Preferably, cpnlO is recombinant cpnlO. 
v: For example, &e recombiiiant c|ml0. y im>teiii may be prepared by a 
procedure including the i steps 6£ 



10 (i) preparing an expression construct which comprises an isolated 

regulatory nucleotide sequences in an expression vector; 
(ii) transfecting or transforming a suitable host cell with the expression 

' /co^st^^^iir ;v " \ v; -- '-"£-** ■"" 
1 5 (iii) expressing the recombinant protein in said host cell. 

An "expression vector** may be either a self-replicating extra- 
*.:!:,, cl^ifiospjni^I vector iuph as a plasifiid, or £ vector 
genome. 

By "operabfy-linked" is meant that said regulatory nucleotide sequence(s) 
f2P . . : ^ar^^ j^vscp^oib^iA itidiLSic acid -^rfl|e imy^tioii* io> 

initiate, regulate or otherwise control transcription. 

Regulatory nucleotide sequences will generally be appropriate for the host 
'ceil tised fcr expression. Kinneiroi^ ltjq^s :df a|>^fbpiiate expr^sion ^Wtbrs and 
suitable regulatory sequences are known in the art for a variety of host cells. 
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Typically, said one or more regulatory nucleotide sequences may include, but are 
|a®tihfiiteg to v gr<w^ ; 
sites, transcriptional start and termination sequences, translational start and 
termination sequences, splice donor/acceptor sequences and enhancer or activator 
spqiienceSc 4-- . ?> -;>§|. Hv : v - 

Constitutive or inducible promoters as known in the art are contemplated 
by the invention and include, for example, tetracycline-repressible and 
metpoth^ : ^|^^e^>tti^ be either natu^Wy ; 

occurring promoters, or hybrid promoters that combine elements of more than one 
promoter. 

. ; In!^ ex;gres;s^^^^ a sel^ct^b;: i ; : 

marker gene to allow the selection of transformed host cells. Selectable marker 
genes are well known in the art and will vary with the host cell used. 

SuitaWe hbst cells fot express or i^dyoti[c, ipbH 

as Escherichia coli (DH5a for example^, yeast cells, SF9 cells utilized with a 
baculovirus expression system, CHO cells, COS, CV-1 and. 293 cells, without 
limitation thereto;: • • t. 

The recombinant cpnlO protein may be conveniently prepared by a person 
skilled in the art using standard protocols as for example described in Sambrook 
ei MOLECULAR: CLONING: Aiiboratbty Manual '(Goild Spruig Harbor 
Press, 1989), incorporated herein by reference, in particular Sections 16 and 17; 
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY Eds. Ausubel et al, 
(John Wiiey & Sons, Itoe; ^199^1 1999£ ^oTrporated herein by - reference, in 
particular Chapters 10 and 16; and CURRENT PROTOCOLS IN PROTEIN 



SCIENCE Eds. Coligan et aL, (John Wiley & Sons, Inc. 1995-1999) which is 
incorporated by reference herein, in particular Chapters 1, 5 and 6. 
'.^I'&i An : iitxai^^ : |p}|ri^^ syn&fe. , .■ 

cpnlO using the pGEX system is provided in WO 95/15338. A high yielding 
bacterial expression system known to produce active cpnlO (Ryan et al, supra) : . 
w^s used to prodube thetjpnIO Alal^lOlv^O^ 

recombinant protein expression can be found in Chapters 5-7 of CURRENT 
PROTOCOLS IN PJtPTEI^f SCONCE Ceds ? Coligan et aL 9 John Wiley & Sons _ ; 
Inc., 1995-99), which are herein incorporated by reference. 
Pharmaceutical compositions 




diseases or medical conditions caused by cell, tissue or organ transplantation, in 
particular GVHD. 

The invention -also provides pharmaceutical compositions #iat comprise 

cpnlO. 

Suitably, the pharmaceutical composition comprises an appropriate 
^hanna^i^^ y ^ ;-';*;] 

By "pharmaceutically-acceptable carrier, diluent or excipienF is meant a 
solid or liquid filler, diluent or encapsulating substance that may be safely used in 
sy^micift^^ Dep|^ 

variety of carriers, well known in the art may be used. These carriers may be 
selected from a group including sugars, starches, cellulose and its derivatives, 
fialtj gelatine, talc^-cMciiim sul^,vegetabte^ 

acid, phosphate buffered solutions, emulsifiers, isotonic saline and salts such as 
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mineral acid salts including hydrochlorides, bromides and sulfates, organic acids 

;f WatCH 

A useful reference describing phannaceutically acceptable carriers, 
diluents and excipients is Remington's Pharmaceutical Sciences (Mack 

Any safe route of administration may be employed for providing a patient 
with the composition of the invention. For example, oral, rectal, parenteral, 

subcutaneous, inhalational, intraocular, intraperitoneal, intracerebroventricular, 
10 transdermal and the like may be employed. Intra-muscular and subcutaneous 
;% '" Vff? .fej^fiSii - is v^p^pr^e, ^f%j^l^;^ of cirmnunogenic i 

compositions, vaccines and DNA vaccines. 

Dosage forms include tablets, dispersions, suspensions, injections, 

15 and the like. These dosage forms may also include injecting or implanting 
controlled releasing devices designed specifically for this purpose or other forms 
- *- o|^piiWs\idQc^jged-td 'dci additional ^lie^ of the 

therapeutic agent may be effected by coating the same, for example, with 
hydrophobic polymers including acrylic resins, waxes, higher aliphatic alcohols, 
- 20^ '^bi^ac^<^atid -polyiglycoKS acids-: and certain- .teliulose .<lOTvatfv^si^ : as 
hydroxypropylmethyl cellulose. In addition, the controlled release may be 
effected by using otherpolymer matrices, liposomes and/or microspheres. 

The above compositions may be ad^ a manner compatible 

with the dosage formulation, and in such amount as is phannaceutically-effective. 
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, : The dose administered to. a patient, in the context of the present invention, should 
be sufficient to affect a Seneficial response in a patient over an appropriate periocl 
of time. The quantity of agent(s) to be administered may depend on the subject to 

.::b&:tibated- Mclusiv^of thft age^sexi; weight and general: health: condition thereof! 
factors that will depend on the judgement of the practitioner. 

So that the present invention may be more readily understood and put into 
: jpracti^tf\ efifecti fte vadllM ;|)ers to the ^lloyriiig. nc^liMtihg 

examples. 

EXAMPLES 

M^n^sandM^hads; jV;!:;": .--:^ • Vr^- \ m . 

Transplantation 

Mice were transplanted according to a standard protocol as described in 

104, 459-467. On day 0 B6D2F1 mice received 1400 cGy total body irradiation 
(TBI, l37 Cs source) in two doses separated by three hours to minimize 
: gasttofif^tiiiy toxicity^ 5 : x K 10 6 bbiie mlrtow ceils and 2x l0 6 hyibnwbol^ 
purified splenic donor T cells from B6 mice (allogenic) or B6D2F1 mice 
.. (syngeneic) were resuspended in 0.25. n^.of Mibpyitz's L-15 media and injected 
intravenously into iSe iiradiated recipients.' 
CpnlO treatment 

Recombinant human cpn 1 Q : was chjutosd in PBS before injection. Mice 
were injected subcutaneously with cpnlO (Alal-101) each day (2 ng/dose and 10 
jig/dose) from day 0 to 7 after BMT. Mice from the control groups received 



m 
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Assessment of GVHD 

system which sums changes in five clinical parameters: weight loss, posture 
(hunching), activity, fur texture and skin integrity (maximum index =10). 

criterion. Animals with severe clinical GVHD (scores > 6) were sacrificed 



Statistical analysis 

ID . Sj^v^curyes'^vere j 

by log-rank analysis. The Mann Whitney-U Test was used for the statistical 
analysis of clinical scores. P<0.05 was considered statistically different 

If-', Results . : p<.\;^;- * . . ... : : ' '* '• -.'.|f-.r : - 

The experiment was terminated at day 35 and suggests the following: 
1 5 (i) cpnl 0 inhibits graft-versus host disease in a dose-dependent 

. '.. " : ■ f&Hiori/^ 

rate was 30% in cpnlO treated animals and 0% in control 
(P<0.05 and P<0.01 for 2ng/day and 10 ng/day groups 
-■}"p- ^X: ;-^^tiWly){Eii 2)/ 7 ^y\)^.: : . 

20 (ii) CpnlO-treated mice demonstrated a significantly lower clinical 

score than control mice (Fig. 3). 

<aii) ^ ^ 

score, was lost when cpnlO administration was stopped at Day 

7 ; 



i^vv -r-:-> ; 



Therefore mice treated with cpnlO demonstrated significantly longer 
survival time after bone marrow traiisplantatiop compared to the control mice. 
The degree of systemic GVHD was sigmficaritly lower in the cpnlO-treatedmice 
than in the control mice. 

5 



The inventors will determine the levels of inflammatory and antir 



>.4". ■ ■ 3'- t 



^'inflammatory c^icinfe* g&^^ 
and the protective phenotype of the T cell generated in vivo. Molecular 



animals. 
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Throughout the specification the aim has been to describe the preferred 
embodiments^ of the invention without; luting the . invgation to any qne^ 
embodiment or specific collection of features. It will therefore be appreciated by 
those of skill in the art that, in light of the instant disclosure, various 
n^riifi<^oM^ particular emtodime^. 

exemplified without departing from the scope of the present invention. 

All computer programs, algorithms, patent and scientific literature referred 
c^to-fereto^ 
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DATED, this sixth day of November 2002 
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